The nationwide outbreak of pertussis that was highlighted in the Current Topics section of the December 2011 issue of Microbe should be an impetus for a recommendation that pertussis booster immunizations be routinely given not only to young adults, but to adults of all ages. Even though adults are not at the same risk of severe life-threatening disease that can result from tracheal edema, respiratory infections due to pertussis are a common and difficult entity to diagnose in adults. The failure to diagnose pertussis in adults often leads to ineffective treatments and hospitalizations. Especially in those individuals with chronic obstructive pulmonary disease or cardiac disease, pertussis can be a serious infection, and booster immunizations should provide protection against the infection. With the availability of the acellular pertussis vaccine, there should not be the type of concerns that have been raised with the previously used whole killed vaccine, and it could be combined with tetanus and diphtheria toxoid vaccines and administered every 10 years. Implementation of this recommendation would result in substantial reduction in morbidity, mortality, and health care costs due to pertussis, and our Society and societies such as the Infectious Disease Society of America should move forward with such a recommendation to our public health officials. 
Speculations and Hype versus Verifiable Evidence in Microbiological Research
This letter concerns speculations on "extraterrestrial life" and experimental evidence for past or present life on the Moon and Mars. To date, there is no credible evidence for "life elsewhere," even microbes. Nevertheless, NASA continues to trumpet "astrobiology," an oxymoron which suggests that life has actually been found beyond Earth. NASA exploits the fallacious notion that the existence of terrestrial bacteria able to live under "extreme" chemical or physical conditions (extremophiles) strengthens the possibility of life beyond Earth. Thus, on 2 December 2010, NASA announced in a massive publicity event that their grantees (led by Felicia Wolfe-Simon) isolated, from Mono Lake sediment mud, an extraordinary bacterium in which arsenic replaced phosphorus in its DNA and other P-containing essential metabolites. Could the strange bacterium be an alien?
After the press extravaganza, research on the "Arsenic Monster Bacterium" (designated as strain GFAJ-1) was described in an online paper in Science magazine. Almost immediately, there was an unprecedented outpouring of news reports and Internet blogs that soon became an avalanche, even for Google. Aside from opinions of science-fiction buffs, there was great skepticism. 1996/1997: NASA scientists claim they have discovered fossils of tiny microbes in a 4-pound meteorite that originated in Mars and landed on Antarctica some 13,000 years ago. Tests on the meteorite in independent laboratories make it clear that the so-called "microbial fossils" are simply bits of inorganic debris.
2006: "Astrobiology at Ten" (an editorial in Nature, vol. 440, p. 581) notes that astrobiology was a "cooked up field" and the editors believe that "many microbiologists with an interest in extremophile microbes have suddenly become astrobiologists because astrobiology is-or waswhere the money is. . . .Some second-rate research may have been funded on occasion, thanks to astrobiology monikers modishness." 2010/2011: Announcement of the Mono Lake "Arsenic Monster." The essence was described in my letter "Earth's Bacteria in the Guise of Extraterrestrial Life" (Microbe 6:153, 2011).
Aside from the implausibility of the claims, numerous weaknesses in the experimental observations were quickly posted on the Internet by Prof. R. Redfield of the University of British Columbia. She summarized the sensational arsenic bacteria report as "lots of flim-flam, but very little reliable information."
Six months after the sensational December 2, 2010 press conference, the WolfeSimon et al. paper was actually published "Study challenges existence of arsenicbased life" An article by E. Check Hayden (January 20, 2012) http://www.nature .com/news/study-challenges-existence-ofarsenic-based-life-1.9861. This article cites recent results from the Redfield laboratory which show that DNA purified from GFAJ-1 cells (the "monster") grown in the presence of arsenic and a very small amount of phosphorus does not contain arsenic. It also notes that "Redfield and her collaborators hope to submit their work to Science by the end of the month. She says that if Science refuses to publish the work because it has been discussed on blogs, it will become an important test case for open science."
Why did I cite Google results for "arsenate resistant photosynthetic bacteria?" To show that resistance to arsenate does not necessarily imply bizarre "alien" biochemistry. A relevant study of arsenate resistant bacteria was made in my laboratory 40 years ago (S. Lien, A. San Pietro, and H. Gest, "Mutational and Physiological Enhancement of Photosynthetic Energy Conversion in Rhodopseudomonas capsulata." Proc. Nat. Acad. Sci. USA 68:1912 -1915 , 1971 ).
An arsenate-resistant mutant was shown to have the ability to compensate for inhibitory arsenate effects by regenerating ATP (by photophosphorylation) much more rapidly than the wild-type. Thus, cells growing in the presence of arsenate can maintain their "energy status" within the range that permits orderly biosynthesis.
The Arsenic Monster can now be understood as simply another example of a somewhat unusual terrestrial bacterium rather than as a harbinger of alien life. The GFAJ-1 story was certainly the most hyped scientific event of the past decade and validates remarks made by C. Caryl in the 11/13/2011 issue of the New York Review of Books: "The Internet has brought countless benefits to mankind, but as we see now, it also creates incalculable potential for mischief . . . now that data can be shared, linked and exploited with near instantaneous ease, the risks entailed by the publication of information mushroom out of all recognition."
With the lure of research grants, publicityhungry NASA continues its ill-fated search for hints of extraterrestrial mythical microbes, dead or alive. For further details of the long history of speculations and attempts to obtain evidence for the existence of "exobiology," see 'A Historical Account of the Origin, Evolution, 
